M0-2-23

RUNOFF FOR INCHES OF RAINFALL

Tenths

o~ 00| 01| 02]|03]|04]05]|06]07]|08]|09

0.00 .01 0.C3 0. 07 0.12 0.17 C.23 0.2S JCURVE

0.36 | 0.43| 0.50| 0.58 | o0.66 | 0.74| 0.82| 0.91| c.99| 1.06] 9]

0.00| 0.02| 0.65| 0.09| 0.14] 0.20]| C.26| 0.33 JcyRVE

0.40 | 0.48| o0.561 0.64 | 0.72| 0.80| 0.83| 0.97| 1.06] 1.15 92
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M0—2-24
RUNOFF FOR INCHES OF RAINFALL

~N<™ 00| 01| 02]03|{04]05]06]|07)08]039

CURVE 0 o.o1!| o0.04| o0.c8| ©.14| 0.20| 0.27]| C.35| 0.42
S)[[ 1l o.50| o0.59| 0.67| c.76| 0.85| 0.94| 1.03| 1.12| 1.21| 1,30
21 1,40 1.49| 1.58| 1.68 | 1.77| 1.87] 1.97| 2.06| 2.16 | 2.25

3| 2.35| 2.45| 2.54| 2.64| 2.74| z.84| 2.93| 3.03| 3.13| 3.23

41 3.32| 3.42| 3.52| 3.62| 3.72| 3.82| 3.91| 4.01]| 4.11) 4.21

5| 4.31| 4.41| 4.51] 4.60| 4.70]| 4.80| 4.90| 5.00| 5.10| 5.2C

61 5.30| 5.40| 5.50| 5.59| 5.66] 5.79| 5.89| 5.99| 6.09| 6.19

71 6.29| 6.39| 6.49) 6.59| 6.69| 6.79| 6.88| 6.98| 7.08| 7.18

81 7.28( 7.38| 7.48| 7.58| 7.68| 7.78| 7.88| 7.98| e.08| 8.18

CURVE 0 0.01] 0.05] 0.11}| ©€.17 | 0.24| 0.32 ]| 0.40 ] 0.4
E)ES 1! o.56 | c.65| 0.74| 0.83] 0.52) 1.01 | 1.11 ]| 1.20| 1.29| 1.3
21| 1.48] 1.58| 1.67) 1.77 | 1.87] 1.96] 2.06| 2.16 | 2.25| 2.35

31 2.45{ 2.55| 2.65] 2.764 | 2.84 | .94 ] 3.04 | 3.14 | 3.23| 3.33

41 3.43 | 3.53] 3.63| 3.73 | 3.83| 3.93| 4.02 | 4.12 | 4.22| 4.32

51 4.42 | 4.52| 4.62] 4.72| 4.82| 4.92| 5.01 | 5.11 | 5.21} 5.31

6| 5.41| s5.510| s.61 | s5.71 | 5.81| 5.91| 6.01] 6.11] €.21] 6.31

71 6.41| 6.51] 6.61| 6.70| 6.80| 6.90| 7.00| 7.10| ?7.20 | 7.3C

| 8| 7.40| 7.s0!| 7.60| 7.70| 7.80]| 7.90| 8.00 | 8.10| 8.20 | B8.30
CURVE Y c.00] 0.03| €.07 | 0.14] .21 0.29 | 0.37] C.45| 0.54
S)ES 1} 0.63! o0.72| o0.81| 0.91} 1.00| 1.09| 1.19 | 1.29 | 1.38 ) 1.48
21 1.57| 1.67] 1.77] 1.87| 1.96| c.06| 2.16 | 2.26 | 2.36 | 2.45

3| 2.55 | 2.65| 2.75| 2.85| 2.55| 3.04 | 3.14 ] 3.24 | 3.34| 3.44

4] 3.54 | 3.64| 3.74| 3.86| 3.64| 4.04| 4.13| 4.23| 4.33) 4.43

5| 4.53| 4.63| 4.73| 4.83 | 4.93| S5.03| 5.13 | 5.23 | 5.33 | 5.43

6] s.53! s5.63| 5.73| s5.83 | 5.93| €.03 | 6.12 | 6.22 | €.32 ] 6.42

71 6.52 | 6.62] 6.72| 6.82 | 6.92| 7.02| 7.12) 7.22| 7.32]| 7.42

8| 7.521 7.62| 7.72| 7.82 | 7.52| €.02| 8.12 | 8.22 | 8.32 | 8.42
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To obtain the most current HYDROLOGIC SOIL GROUP rating for a particular soil type”:

1. Enter Missouri NRCS Homepage on the Internet through Netscape Navigator.

2. Click on "Missouri Field Office Technical Guide".

3. Click on "Section II - Soil and Site Information".

4. Click on "Engineering Interpretations".

5. Click on county.list, at top of screen.

6. Click on the "county name" in which you are evaluating a soil.

7. Click on water.txt "Water Features".

8. Find Soil Map Symbol you are evaluating and read the corresponding Hydrologic

Soil Group?.

NOTE: ¥ Contact your Area Engineer or local Soil Scientist if you have any
questions in interpreting results.
2 Double group designations, i.e. ""B/D", are explained in table endnote.

EFH Notice MO-25 January 2000



MO-2-34

Unit peak discharge (qu) for SCS [NRCS] Type Il rainfall distribution
(Ref. Pg. 2-13, Engineering Field Handbook, Chapter 2)

. /P '

Tc : : :
(hrs) 0.10 030 [ 035 | 040 | 045 | 0.50
01 | 150 | 146 | 140 | 126 | 108 | 084
02 | 125 | 100 | 1.00 | 089 | 0.75 | 058
03 | 1.06 | 090 | 082 | 0.72 | 060 | 0.46
04 | 093 | 078 | 070 | 061 | 052 | 040
05 | 083 | 060 | 062 | 054 | 045 | 036
06 | 075 | 062 | 056 | 048 | 041 | 032
07 | 068 | 056 | 051 | 044 | 037 | 0.30
08 | 064 | 052 | 047 | 041 | 035 | 028
09 | 060 | 048 | 044 | 039 | 033 | 026
10 | 056 | 046 | 041 | 036 | 031 | 0.25
15 | 044 | 035 | 032 | 029 | 025 | 0.20
50 | 035 | 020 | 026 | 024 | 021 | 0.18
55 1030 | 025 | 023 | 021 | 0.48 | 0.16
30 | 026 | 022 | 020 | 048 | 0.16 | 0.14
35 1 023 | 020 | 018 | 047 | 045 | 0.13
20 | 021 | 047 [ 046 | 045 | 044 | 0.12
45 | 019 | 016 | 0.15 | 0.14 | 0.13 | 0.2
50 | 047 | 015 | 014 | 043 | 042 | 011
55 | 016 | 014 | 043 | 042 | 0.11 | 0.11
60 | 0415 | 013 [ 042 | 041 | 041 | 0.10
65 | 0414 | 012 | 041 | 041 | 0.10 | 0.09
70 1 043 | 0411 011 | 040 | 010 | 0.09
75 1042 | 041 010 | 010 | 000 | 0.09
80 | 011 | 010 010 | 009 | 009 | 0.09
85 1 011 | 010 009 | 009 | 009 | 009
90 | 040 | 000 000 | 009 | 008 | 0.8
95 | 010 | 009 008 | 008 | 008 | 008
700 | 009 | 000 008 | 008 | 008 | 008

EFH Notice MO-25
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USDA - NRCS MO-ENG-C13
MO-2-35 Rev. 1-00

File Code: Coop Folder
1/ VOLUME AND PEAK RATE OF RUNOFF

Landowner: _
, 2/ 3
By: Date:
4/ v S/
Checked: Date: -
Land Use Treatment Hydrologic Soil Group Sum of
A B C D : Product
Acres | CN | Acres | CN | Acres | CN | Acres | CN Acres
XCN
Row Straight Row 67 78 85 89
Crops Contour 65 75 6/ |82 86 7/
Contour/Terrace 62 71 78 81
Small Grain | --=-=-==r=--m-memum 63 75 83 87
Hayland - | -=----=ermemmemeen 58 72 81 85
Poor 68 79 86 89
Pasture Fair 49 69 79 84
Good 39 61 74 80
Woodland Poor Cover 45 66 71 83
Good cover 25 55 70 77
Roads Includes R.O.W. 74 84 90 92
Farmsteads | ----—--em---ome--e- 59 74 82 86
Other
9/
DA = Drainage Area = Total Acres ~ Total Product 8/
For curve numbers of other land uses, See EFH pages MO-2-9 and 10
Total Product 8/ 10/ 11/
Computed Runoff CN = = = ; Use CN* =
Total Acres 9/
1/ | 2
Practice .
Frequency Years : 13/
Rainfall, P Inches 14/
Runoff, Q Inches 15/
(EFH MO-2-11 to 24)
9/ (DA x Q) 15/
Total Runoff = ——  Ac-fi= 16/
12 17/ 18/
Average Watershed Landslope, Y = % Flow Length, £ = i
Time of Concentration
T.using £, Y, CN and Figure 2-27, page 2-41 or using equation 2-5, page 2-5 of EFH
19/ 20/
T, = _ hrs Initial abstraction, L= - in (Use CN with table 2-4 page 2-89)
Compute I,/ P ratios _ 21/
Unit peak discharge, q, 22/
(Use T, and I,/ P with exhibit 2-11, page 2-13 or EFH MO-2-34)
" Peak Discharge, q, , cfs 23/

(9,=q. A Q) where q, = unit peak discharge; A = drainage_ area; and Q = runoff

* When the job warrants the use of CN other than 65. 70, 75, etc., a straight line interpolation can be made between
discharge values for bracketing CN’s.
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Instruction for use of Form MO-ENG-13 -- VOLUME AND PEAK RATE OF RUNOFF

Form MO-ENG-13 is used to estimate runoff amounts from a given watershed (drainage
area) when the land use, treatment condition, hydrologic soil group for various subunits
of the watershed area, rainfall frequency, average watershed landslope, and flow length

are known.

The following procedure describes how the form is used. Most of the needed references
are stated on the form. The circled numerals refer to the numbers shown on the example.

10/

11/

12/

13/

14/

Record landowner's name.

Name of person making computations.

Date wﬁen computations are made.

Name of person checking computations.

Date when computations are checked.

Determine the subunits of the drainage area with the various combinations
of land use, hydrologic treatment, and hydrologic soil group (with

instructions from page MO-2-33, EFH).

Accumulate the sum of the products (Acres multiplied by CN) for each
individual line and enter in "Sum of Product" column.

Calculate Total Product by adding the Sum of Product figures 7/.
Record Total Acres in drainage area.
Compute Runoff CN by dividing 8/ by 9/.

Round computed CN to nearest "5", i.e. 65, 70, 75, etc.
(See note on bottom of MO-ENG-C13.)

Record which conservation practice is being evaluated, as listed in Section
IV of Missouri Field Office Technical Guide (MO FOTG).

Determine for the specific standard and specification which storm
frequency(ies), as a minimum, will be evaluated.

Record rainfall amounts for the storm frequencies being evaluated. These
can be found on pages MO-2-1 thru MO-2-7 in EFH.
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15/

16/

17/

18/

19

MO-2-38

Refer to MO-2-11 thru MO-2-24 for the runoff amounts when CN 11/ and
rainfall amounts 14/ are known.

Compute Runoff Volume by dividing 9/ by 12 and multiplying by 15/.

Determine average watershed landslope using topographic maps, soils
maps, and/or field reviews. See page 2-5, EFH.

Determine flow length. Refer to page 2-5, EFH.

Determine the time of concentration either by use of Figure 2-27 on page
2-41, EFH or by calculating with the use of Eq. 2-5 on page 2-5, EFH.

Use of Figure 2-27 on EFH page 2-41

Orient the sheet so that '"Flow length (f), feet' is to the top of the page (the

printed page top is on your right side). Note: The T, scale is a log scale.

Enter graph with flow length (¢ ) Go vertically down until the watershed
landslope (Y) is reached. Move horizontally to the right until the curve number
(CN) is reached, then move vertically down to the edge of the graph and read the
time of concentration (T,) in hours.

20/
21/

22/

23/

Read initial abstraction (I,) value from table 2-4 on page 2-89, EFH.
Compute I,/P by dividing 20/ by 14/.

Read unit peak discharge (q,) using 19/ and 21/,
from exhibit 2-1I, page 2-13, EFH or page MO-2-34, EFH.

Calculate qp by multiplying 22/ , 9/ , and 15/.
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